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SUMMARY 
The Meduxnekeag River in Southeastern Aroostook County, Maine, 
supports popular sport fisheries for wild brook and brown trout. Resident 
and nonresident anglers frequent the river during April to September, 
depending on river conditions (flow and temperature), and experience trout 
fishing in a relatively remote setting near the population center of 
Houlton. The lower mainstem River is surrounded by agricultural lands 
whereas the drainage upstream from Houlton is mostly forested. Pollution 
during the 1950s severely limited trout habitat in the mainstem, but 
environmental regulation has since improved water quality. 
During the late 1980s, anglers petitioned the Department of Inland 
Fisheries and Wildlife to change regulations on the River to 
conservatively manage the trout fishery. Anglers wanted to protect the 
populations from over-harvest, increase population size, and increase size 
of trout caught. In 1990, the bag limit was reduced from 10 fish to an 
aggregate of two brown and brook trout, the minimum length on brown trout 
was increased from 6 to 12 inches, and terminal gear was restricted to 
artificial-lures-only (ALO). In 1992, the special regulation section was 
expanded an additional 5 miles, including all tributaries downstream of 
the first road crossing, from the Route 1 bridge in Houlton to the 
Maine/Canada boundary in Littleton. At this time the brook trout minimum 
length was increased to 10 inches. The biological basis for the new 
regulations was to increase survival of trout by reducing harvest in the 
fishery and reducing hooking mortality of legal and sublegal trout caught. 
Increased survival of trout to older ages might result in increased 
spawning escapement and ultimately increased populations. 
The sport fishery and fish populations were monitored through 
intensive creel and electrofishing surveys. Creel surveys were conducted 
during 1988-1994 and focused on the lower mainstem River. Electrofishing 
surveys were conducted at Big Brook, a tributary to the lower mainstem 
River, 8 years during the 1990s, and surveys were also made in 1973, 1977, 
and 1987 while the study area was under general law fishing regulations. 
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The reduced bag and length limits met the objective of reducing 
trout harvest in the lower mainstem River, but did not definitively 
increase catch rates during this study. In 1988 when general law 
regulations were still in effect, brook trout harvest was 18 times higher 
than the level observed during 1992-1994. However, catch rates (number of 
trout caught per hour), increased during 1991-1992 but then decreased to 
levels lower than those observed during general law regulation. Voluntary 
release of legal trout increased after 1990, but it was relatively high 
even under general law during the late 1980s, indicating a strong 
conservation ethic among most anglers participating in the fishery. 
Average size of harvested brook trout was 10.3 in and 0.47 lb during 
this study based on 45 trout sampled during 1988-1994. Average size of 
brown trout was 14.1 in and 1.2 lb based on 21 trout sampled. The new 
regulations probably did result in higher trout survival: older-age brook 
trout (age 3-4) and brown trout (age 4-5) were present in the harvest late 
in the study whereas age 2 brook trout and age 2-3 brown trout supported 
the fishery during 1988-1990. 
The increased number of older trout likely resulted in higher 
spawning populations and increased recruitment of young trout within the 
Big Brook study section after special regulations went into effect. At 
Big Brook, the densities of trout, particularly brook trout, increased 
dramatically during the mid-1990s. Brook trout young-of-year (generally 
2-3.5 inches) increased 11-fold during the 1990s, and the numbers of brook 
trout >6 inches increased 2-3 fold, whereas during some years prior to 
1991 trout of this size were non-existent. The brown trout population was 
higher than brook trout for all years sampled except 1993 and 1996 . 
. Population estimates at Big Brook, particularly of brook trout, were 
generally much higher after 1991 than estimates in 1973, 1977, and 1987. 
Trout populations in the lower Meduxnekeag River were likely being 
over-fished prior to 1990. Trout survival, spawning, and recruitment 
likely increased after 1990 when special regulations were first 
implemented. Most importantly, however, definitive positive results were 
not seen in the sport fishery during this study. Depressed catch rates 
were likely due to high harvest during the late 1980s, producing weak year 
classes of trout (documented in Big Brook in 1990-1991) that subsequently 
would have supported the fishery in 1993-1994. Weather and river 
conditions can influence success of anglers in catching trout, and certain 
environmental extremes (e.g., drought and mid-winter flooding) can affect 
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trout populations and fishing many years later. Special, conservative 
regulations provide many benefits to maintaining healthy trout 
populations. However, trout angling may be no less variable under special 
regulation than under general law. The conservative fishery regulations 
on the Meduxnkeag River should be maintained and fully evaluated with an 
additional 3 years of creel survey. 
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ABSTRACT 
Conservative fishery regulations were implemented on the lower 
Meduxnekeag River and tributaries, located in Southeastern Aroostook 
County, to reduce harvest of wild brook (Salvelinus fontinalis) and brown 
trout (Salmo trutta) and increase trout production. Seven years of creel 
survey data indicated trout harvest rates dropped substantially after 
implementation of a reduced daily bag limit, higher minimum length limits, 
and a terminal gear restriction. Brook trout harvest rates were 13 times 
higher and brown trout harvest rates were 6 times higher prior to 
imposition of restrictive regulations. Survival of trout likely increased 
as older-age brook trout (age 3-4) and brown trout (age 4-5), absent prior 
to 1991, were observed in the sport fishery during 1991-1994. After 
slight, initial increases in overall catch rates, fishing success for both 
species dropped late in the study to <0.20 fish per hour. However, 8 
years of electrof ishing data on a tributary to the lower mainstem 
indicated substantially higher trout densities after the regulation 
changes. These data indicate spawning escapement and recrui tment to Big 
Brook increased with decreasing harvest. Under special regulation, brook 
trout densities were 2-5 times higher and brown trout densities were 1.5-
4.5 times higher compared to densities under general law. Young-of-year 
brook trout densities increased 11-fold and older brook trout (>6 in) 
increased 2-3 fold, whereas in some years (e.g., 1987, 1990), brook trout 
of this size were non-existent. Trout populations in the Meduxnekeag 
River were likely being overfished during the late 1980s. Because high 
harvest at this time could have still suppressed populations at the end of 
this study (i.e., 1994), additional creel surveys are recommended to fully 
evaluate changes in the fishery. 
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INTRODUCTION 
The Meduxnekeag River, located in Southeastern Aroostook County, 
supports sport fisheries for wild brown (Salmo trutta) and brook trout 
(Salvelinus fontinalis) that are highly valued by Maine resident and 
nonresident anglers. The brown trout fishery is particularly popular 
because fish up to 7.3 lb have been caught. Brown trout, a species exotic 
to Maine, became established in the drainage subsequent to stocking 
Nickerson Lake, a headwater to the River, from 1949 to 1952 (Warner 1957); 
brook trout are indigenous to the Meduxnekeag drainage. Stocking has 
occurred irregularly, mostly during the mid-1980s in the South Branch, and 
no stocking has occurred since 1989 (Appendix Table 1) . Trout fishing 
occurs throughout the open season, April to September, but angler success 
varies substantially with time and river conditions (i.e., water 
temperature and flow). Generally, brook trout fishing is best during May 
and June when water temperatures are cool and flow is relatively high. In 
late June, brook trout move to cool water refuge areas for the warmer, 
dryer months of July and August. Brown trout are targeted mostly by 
anglers fly fishing after late June as river temperatures warm, and adult 
trout have moved to deeper holding areas of the mainstem river. During 
September, fishing for both species can be excellent as water temperatures 
decrease and sexually mature fish begin to display early spawning 
behavior. 
Pollution from starch factories and domestic sewage severely limited 
trout habitat in the mainstem downstream of Houlton during the 1950s 
(Warner 1957). Water quality has improved substantially due to reductions 
in point-source pollution of industrial and domestic origin (USDA 1993). 
However, water quality in the mainstem currently does not meet Class B 
standards due to discharge of industrial and municipal wastewater and non-
point source pollution of silvicultural and agricultural origin (MDEP 
1996). Significant erosion problems, associated with agricultural 
activity, have long been a major problem and are readily apparent during 
spring snowmelt and summer rainstorms. 
A special fishery regulation section was established in 1990, in 
response to public petition, on 4 mi beginning at the Maine-New Brunswick 
boundary upstream to the Lowery Road Bridge. In 1992, the section was 
extended upstream an additional 5 mi to the Route 1 Bridge in Houlton. 
Daily bag limits were reduced from a 10 trout limit (only 3 of which could 
be brown trout) to a 2 trout aggregate of brook and brown trout (Table 1) . 
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Minimum length limits were increased to 10 inches for brook trout and 12 
inches for brown trout and terminal fishing gear was restricted to 
artificial lures only (ALO) . The gear restriction was imposed to minimize 
hooking mortality, because release of legal and sublegal trout was 
expected to increase with the new regulations. The objectives of the 
special regulations were to 1 ) maintain or increase catch rates of brook 
trout; 2) increase the size of brook trout in the catch; and 3) maintain 
or increase the size and catch rate of brown trout in the fishery. 
The objective of this report is to evaluate the effects of the 
special regulations on 1) catch and harvest rates of brook and brown 
trout; 2) size of trout in the harvest; and 3) trout populations in 
spawning tributaries. 
Study Area 
The Meduxnekeag watershed is a subdrainage of the St. John watershed 
located in Southeastern Aroostook County, Maine. The South Branch (18.7 
mi) originates in Amity, flows north and joins the mainstem in Houlton 
near Carys Mills. The North Branch (22.5 mi) joins the mainstem in the 
province of New Brunswick, Canada. The mainstem comprises 20.1 mi, 
originates in Oakfield at Meduxnekeag Lake and contains the largest lakes 
and ponds in the drainage (Figure 1) . Twenty-six tributaries enter the 
mainstem River; the second largest tributary is Big Brook comprising 9.4 
mi of flowing water. 
Average annual precipitation is 37 in, which includes the water 
equivalent of 95 in of snow. Topography of the region is hilly with 
elevations varying from 250-1,120 ft. Surficial soil material is 
primarily derived from the limestone/sandstone bedrock that dominates the 
region (Osberg et al. 1985). Access to the mainstem Meduxnekeag River is 
entirely on private or municipal land except for one public boat launch 
facility in the town of Houlton and one public access site adjacent the 
Lowery Road bridge. 
The Meduxnekeag drainage covers 185,000 acres. Nearly 80 percent is 
forest, of which half is managed for timber production by industrial 
Table 1. Fishery regulation history - daily bag limits, minimum length 
limits, and seasons - for the Meduxnekeag River in Maine and New 
Brunswick, Canada, 1977-present. 
Time period Fishery regulations 
1977-1979 Season: May 1-Septernber 15 
7 
1980-1981 
1982-1987 
1988-1989 
1990-1991 
1992-2002 
N.B., Canada 
Pre-1997 
Bag: 12 fish, all 12 may be brook or brown trout 
Length: no restrictions on trout; black bass - 10 inches 
Length: brown trout - 8 in; brook trout - 6 in 
Season: May 1-September 15, except in 1983 the mainstem downstream 
of Green Pond (New Limerick) opens April 1 
Bag: 10 fish, not more than 3 brown trout, all 10 may be brook 
trout 
Length: brown trout - 6 inches 
Season: April 1 - August 15; 
Length: black bass - 12 inches 
Season: August 16 - September 30, daily limit 1 fish, artificial 
lures only (ALO) 
Season: from the Maine/New Brunswick boundary upstream to the 
Lowery 
Road bridge (approx. 4 mi) including tributaries upstream 
to 
the first highway crossing 
Bag: 2 fish in the aggregate, brook and brown trout; ALO 
Length: brown trout - 12 inches 
Season: special regulation section extended upstream from Lowery 
Bridge to Route 1 bridge in Houlton (approx . 9 mi total) 
Length: brook trout - 10 inches; black bass - no size or bag limit 
in the entire drainage 
Season: April 15 - September 15 
Bag: 5 fish in the aggregate of brook, rainbow, brown, and lake 
trout, only 2 may be lake trout 
Length: no restrictions on trout 
1997-present Bag: 5 fish in the aggregate of brook, rainbow, brown, and lake 
Note (Maine) 
trout, only 2 may be lake trout or brown trout 
Approximately 11 miles of mainstem River and the South Branch (18.7 
mi) and all tributary brooks and streams (except those reaches below 
the first highway crossing downstream of Route 1 bridge) are general 
law (1992-2002): bag limit, 5 fish aggregate, not more than 2 brown 
trout, all 5 may be brook trout; length: brown trout - 6 inches; 
brook trout - 6 inches 
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landowners. Active cropland exists on nearly 13 percent of the watershed 
and is concentrated in lower elevation areas. Approximately 20,000 acres 
of potatoes are grown on 212 farms (USDA 1993). Fifty-two l i vestock farms 
operate in the watershed comprising 2,350 animal units. 
METHODS 
Creel Surveys 
Intensive angler creel surveys were conducted annually from 1988 
through 1994. The surveys were concentrated in the lower section of the 
mainstem river at known access points used consistently by anglers . A 
survey clerk visited these locations on 2-5 scheduled days each week 
beginning in April when river flows became conducive for trout angling . 
Surveys were concentrated during the months of May and June, but in 1990 
the survey extended to July and in 1994 to August. Survey clerks 
encountered anglers at access points on the river and conducted interviews 
regarding their fishing activity. Only completed trips were recorded 
including those on days previous to the interview date (back trips) . 
Anglers provided the time of day fished, hours fished, number of anglers 
in party, number of legal fish kept , and legal and sublegal fish released 
by species. Any fish kept by the angler on the interview date were 
measured for length and weight, scale samples were taken to determine age, 
and sex and maturity were determined, if possible, by eviscerating the 
fish. Systematic angler counts were not made so no estimate of annual 
angler use was calculated. 
Electrofishing 
Stream electrof ishing was conducted on Big Brook, a large coldwater 
tributary to the lower mainstem, to monitor trout populations. Big Brook 
was sampled each year 1990-1996 and in 1999 using standard methods for 
evaluating brook trout populations (Trial 1993). The Zippin method 
(Armour et al . 1983 ) was used to estimate trout population size. Size of 
the sampled section varied from 3,488-4,500 ft 2 and an average wetted 
stream width of 18.6 ft. Population size of trout was estimated for three 
length groupings that correspond approximately to age for the two species: 
brook trout, <3.5 in (age O or "young-of-year"), 3 . 5-5.9 in (age 1), and 
~6.0 in (age 2 and older); brown trout, <3.9 in (age 0), 3.9-5.9 in (age 
1), and ~6.0 in (age 2 and older). Prior to 1990, Big Brook was 
10 
electrof ished intermittently on three occasions using different 
methodology for estimating population size. One run was made within a 
longer reach in 1973 (425 ft, 130 m) and 1977 (325 ft, 99 m) and a two-run 
sample was made in 1987 (415 ft, 126 m). I derived estimates from these 
three sampling events for comparison with the later data by using the 
proportion of the total population collected on the first run of the 
three-run removal method during the 1990s. For brook trout, 72.5% (N = 7; 
range, 59-90%) of the total estimated population using the Zippin method 
was sampled on the first run. For brown trout, 56.9% (N = 8; range, 22-
82%) of the total estimated population using the Zippin method was sampled 
on the first run. One-run catches of trout in 1973, 1977, and 1987 were 
divided by these proportions to estimate total population for comparison. 
Trout size data were not collected prior to 1990, and therefore estimates 
were made for total population size only. 
RESULTS 
Angler Surveys 
The number of anglers surveyed varied from 33 in 1988 to 274 in 
1992, reflecting a lower effort of sampling in 1988; at least 70 anglers 
were interviewed each year after 1988 (Table 2). Data were collected on 
13 days during May and June 1 988 whereas data were collected on 28-55 days 
each season during 1989-1994 . Season length was 183 days annually 
throughout the study. An average of 87% of the interviews were made 
during May and June (Appendix Table 2). 
Harvest rate for brook trout was higher than for brown trout during 
all years sampled except 1992 (Figures 2 and 3). Harvest rates for brook 
and brown trout declined during the study period as special regulations 
went into effect. The harvest rate of brook trout declined sharply 
between 1988-1989 and 1990 (reduced daily bag limit) and declined sharply 
again in 1991-1992 (minimum length, 10 inches) . By the end of the 
sampling period, brook trout harvest rate was <0.070 trout/angler trip and 
<0.040 trout/angler hour. Brown trout harvest rate . also declined with 
Table 2. Creel survey summaries in the special regulation section, 
Meduxnekeag River, 1988-1994. SE is standard error of the mean. 
Statistic 
Species 
1988 1989 1990 1991 1992 1993 
Anglers 33 70 111 103 274 198 
11 
1994 
140 
Hours 
Anglers (%) 
successful 2 
Number (%) 
harvested 
Legal fish 
(%) 
released 
Sub legal 
fish (%) 
Harvest, 
number kept 
per angler3 
(SE) 
Harvest, 
number fish 
kept per 
hour (SE) 
Legal fish 
BKT 
BNT 
SMB 
BKT 
BNT 
SMB 
BKT 
BNT 
SMB 
BKT 
BNT 
SMB 
BKT 
BNT 
SMB 
BKT 
BNT 
SMB 
BKT 
caught per BNT 
hour (SE) 
All fish 
caught per 
hour (SE) 4 
SMB 
BKT 
BNT 
SMB 
69 . 0 
16 (48) 
1 (3) 
0 
35 (57) 
1 
0 
26(43) 
0 
0 
0 
0 
0 
1. 3 
(0.46) 
0.042 
(0 . 042) 
0 
0.61 
(0.21) 
0.014 
(0.014) 
0 
1. 0 
(0.35) 
0.014 
(0.014) 
0 
1. 0 
(0. 35) 
0 . 014 
(0.014) 
0 
149.3 
25 (36) 
14(20) 
0 
26 (32) 
11 (46) 
0 
56 (68) 
13 (54) 
0 
3 (4) 
2 (8) 
0 
0.43 
(0.21) 
0.15 
(0.072) 
0 
0.22 
(0 .11) 
0.087 
(0.046) 
0 
0.65 
(0.21) 
0.19 
(0.065) 
0 
0 . 68 
(0. 21) 
0 . 22 
(0.070) 
0 
304.0 
46 (41) 
21(19) 
0 
8 (4) 
2 (8) 
0 
180(96) 
23(92) 
0 
30 (14) 
22 (47) 
0 
0.073 
(0.034) 
0. 011 
(0.008) 
0 
0.031 
(0.016) 
0.002 
(0.002) 
0 
0 . 58 
(0.12) 
0 .11 
(0.035) 
0 
0.64 
(0.12) 
0.23 
(O. 071) 
0 
282 . 5 
55 (53) 
54 (52) 
0 
24 (12) 
8 (8) 
0 
171(88) 
92(92) 
0 
6 (3) 
46 (32) 
1 
0.21 
(0 . 063) 
0.077 
(0.028) 
0 
0 .11 
(0 . 034) 
0.039 
(0.016) 
0 
0 . 96 
(0.32) 
0.38 
(0.051) 
0 
0.99 
(0.32) 
0.83 
(0.20) 
0 . 006 
(0.006) 
501.0 
63(23) 
42(15) 
2 (0. 73) 
10 (8) 
11 (22) 
0 
123 (92) 
38 (78) 
2 (100) 
393 (75) 
53 (52) 
0 . 033 
(0.014) 
0.048 
(0.016) 
0 
0.030 
(0.015) 
0 . 035 
(0.014) 
0 
0.34 
(0.071) 
0.12 
(0.023) 
0.004 
(0.003) 
1.1 
(0 . 15) 
0.17 
(0. 029) 
0.004 
(0 . 003) 
341.6 
36(18) 
17 (9) 
0 
13 (18) 
6 (27) 
0 
58 (82) 
16(73) 
0 
142 (67) 
30 (58) 
0.065 
(0.020) 
0 . 024 
(0. 011) 
0 
0.038 
(O. 017) 
0.007 
(0.004) 
0 
0.26 
(0.078) 
0 . 049 
(0.015) 
0 
0.66 
(0 .11) 
0.20 
(0. 050) 
0 
Species codes: BKT brook trout, BNT brown trout, SMB = smallmouth bass 
Anglers successful in catching a legal fish 
3 Number harvested per angler trip 
4 Includes legal and sublegal fish 
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273 . 3 
13 (9) 
24 (17) 
2 (1) 
8 (38) 
1 (4) 
2 
13 (62) 
26(96) 
1(33) 
15 (42) 
9 (25) 
0.054 
(0.019) 
0.008 
(0.008) 
0.017 
(0.012) 
0 . 033 
(0.012) 
0.005 
(0.005) 
0.007 
(0. 005) 
0.073 
(0 . 022) 
0.10 
(0.022) 
0. 011 
(0.006) 
0.13 
(0.029) 
0.14 
(0 . 029) 
0. 011 
(0. 006) 
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Figure 2. Harvest rate (per angler trip) of brook and brown 
trout in the special regulation section of the Meduxnekeag 
River 1988-1994. Timeline of significant fishery regulation 
changes depicted below graph . 
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more conservative regulations in effect, but the magnitude of decline was 
less than that for brook trout. By the end of the study period brown 
trout harvest rates had fallen to <0.030 trout/angler trip and <0.0070 
trout/angler hour (Figures 2 and 3). 
Angler success in catching brook and brown trout was variable. The 
percentage of anglers successful in catching a legal trout ranged from 3-
52% for brown trout and 9-53% for brook trout (Table 2). Catch rates were 
generally lowest during 1994, the last year of the study, and highest in 
1988 during the year with the least effort by clerks. Release of legal 
trout was high throughout the study even during general law in 1988-1989 
when up to 10 trout could be harvested (Table 2). Under special 
regulation (1990-1994), anglers released an average of 84% of the legal 
brook trout caught. In 1988 and 1989, anglers released 43% and 68% of 
legal brook trout, respectively. Throughout the study, anglers released 
54-96% of the legal brown trout caught. The catch rate of legal trout 
ranged 0.073-1.0/hour for brook trout and 0.014-0.38/hour for brown trout 
(Table 2). During the first 2 years of regulation changes, the overall 
catch rate of brook trout nearly doubled, but it then declined during 
1993-1994 to rates lower than those prior to 1990. Brown trout catch 
rates were lower and less variable than brook trout, but brown trout 
angling was at a peak in 1991, similar to brook trout. 
Trout Size and Age 
Survey clerks measured 45 brook trout and 21 brown trout, an 
insufficient number to analyze by year. Few trout (N = 8 brook; N = 3 
brown) originated from immediately upstream of the special regulation 
section but within the mainstem Meduxnekeag River. Mean size of harvested 
brook trout was 10.3 in (range, 8.0-12.6 in) and 0.47 lb (range, 0.20-0.90 
lb; Appendix Table 3). Mean size of brown trout was 14.1 in (range, 7.8-
16.9 in) and 1.2 lb (range, 0.18-1.9 lb). As expected with a higher 
minimum length restriction (1992), size of harvested brook trout increased 
during the last 3 years of study. Mean length of brook trout increased 
from 9.4 in (1988-1991) to 11.1 in (1992-1994). Too few brown trout were 
caught prior to 1990 for a similar comparison. 
Older trout were present in the harvest after the reduced daily bag 
limit went into effect in 1990. Age 3 and 4 brook trout were harvested 
during 1991-1994 (N = 19), ~hereas only age 2 trout were observed during 
1988-1990 (N = 4) prior to regulation changes. Survey clerks measured no 
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brook trout in 1989 although anglers reported keeping 26 fish. Older-age 
brown trout were also present in the harvest after the bag l i mit reduction 
and higher minimum length implemented in 1990. Age 4 and 5 brown trout 
were observed in surveys during 1991-1994 (N 5), but only age 2 and 3 
trout (N = 5) were observed during the first three surveys, 1988-1990 . 
Electrof ishing 
Population densities of brook trout and brown trout increased in the 
Big Brook study reach after the 2 trout limit was established in 1990 and 
the minimum length limits increased in 1990 (brown trout) and 1992 (brook 
trout; Fi gure 4) . During 1991-1999 trout estimates fluctuated at higher 
densities than previous estimates in the 1970s, in 1987, and in the early 
1990s. Densities of both species increased dramatically after 1990. 
Under general law, brook trout density was less than 5 trout per 100 m2 
(one habitat unit) but was 11-26 trout per unit during 1992-1999. 
Moreover, brook trout age class failures were evident in 1990 (none was 
caught), but such dramatic failures were not observed after 1990. Brown 
trout densities were higher than brook trout for 9 of 11 years Big Brook 
was sampled; however, brown trout densities were more variable than those 
for brook trout (Figure 4). Brown trout densities prior to 1990 were 
approximately 10 trout/unit (except 1987, 26/unit), but increased to 14-44 
trout/unit during 1991-1999. 
Trout density trends of the three size groups mirrored those of 
total population density of the study reach during the 1990s (Appendix 
Figure 1) : both brook trout and brown trout densities increased. 
Although brown trout densities were generally higher, they were more 
variable than brook trout. During 1990-1996 when regulation changes were 
taking effect, brook trout young-of-year densities increased 11-fold. 
Populations of larger brook trout also increased significantly during the 
1990s: trout 6 inches and larger increased from 0-2 during 1990-1995 to 
4-6 trout per unit during 1996-1999. Brown trout populations were highly 
variable with no clear trends during the 1990s. The more detailed size 
data co l lected during the 1990s also showed that brook and brown trout are 
prone to weak age classes (e.g., brook trout YOY, 1999) or age-class 
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failures (e.g., brown trout 1 , 1996). 
DISCUSSION 
During the late 1980s, the sport fishing public in the Houlton area 
wanted to protect wild trout populations in the Meduxnekeag River from 
over-harvest and improve size-quality of trout in the fishery. We 
proposed a lower daily bag limit, higher minimum length limits, and a 
terminal gear restriction as a means of attaining these objectives. We 
believed that curtailing harvest and minimizing hooking mortality of 
released fish would allow brook and brown trout to survive to older ages 
and allow a larger escapement of adult trout to spawning age. Brook trout 
data collected on large river systems in northern Maine indicated that 
female brook trout must attain a length of about 10 in to mature and spawn 
at least once (MDIF&W, unpublished data). Brown trout in rivers likely 
mature and spawn at older ages (larger size), therefore a higher minimum 
length (12 in) was considered necessary. Excessive harvest of trout prior 
to spawning might result in under - utilized habitat at some or all life 
stages, including the adults that are targeted by anglers. The 
regulations proposed were expected to increase the production of trout 
within the lower mainstem River and tributaries. 
The lower trout harvest rates observed in the special regulation 
section were necessary to correct for apparent over-fishing that had 
occurred prior to 1990. Although total harvest was not estimated, the 
harvest rate per angler trip dropped 10-fold for brook trout and 6-fold 
for brown trout during the study period. Clerks noted no definitive trend 
of angler use during the surveys, and therefore, total trout harvest 
likely decreased as indicated by the harvest rates. Overall, catch rates 
initially increased during the first and second year after the reduced bag 
limit went into effect, and older-aged trout were present in the harvest 
one year after the change. At the same time, anglers were releasing 
relatively large numbers of legal and sublegal trout. These trends 
indicate that an increased number of trout were over-wintering as a result 
of deferred harvest that began in 1990. At Big Brook, young-of-year brook 
trout densities rose dramatically in 1992 and 1993 indicating that 
spawning escapement and recruitment increased during the early 1990s. 
Prior to 1990, the Big Brook study reach was likely under-stocked with 
trout. Total densities of both brook and brown trout at Big Brook were 
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higher under special regulation than under general law and these higher 
densities were maintained throughout sampling during the 1990s. 
The data collected during this study suggest that special 
regulations intended to improve sport fishing for trout were only 
partially successful in meeting the stated objectives, but that longer 
study is warranted. Harvest rates of trout declined in the fishery and 
recruitment of brown trout and, particularly, brook trout increased at Big 
Brook. These two results were necessary to ultimately maintain or improve 
catch rates. Therefore, the significant decline in catch rates (1993-
1994) in the sport fishery, even after the initial increase (1991-1992), 
was discouraging. In 1994, the latest creel survey, catch rate for brook 
trout was a fraction of that observed in 1988 and 1992; brown trout catch 
rates in 1994 were similarly low as observed in 1988. However, the data 
also suggest that catch rate improvement may lag behind these other 
indicators : later in this study the sport fishery was supported by mostly 
(94%) age 2-3 brook trout; the trout populations are believed to originate 
entirely by production from tributary spawning as no mainstem spawning has 
been documented; and age class failures were documented in Big Brook in 
1990 and 1991 that would have produced age 2 brook trout in 1993 and age 2 
and 3 trout in 1994. Predictably, those age classes were "weak" and may 
have resulted in the low catch rates observed during 1993-1994. Studies 
to evaluate trout regulation changes on rivers, therefore, should be 
extended for longer periods to fully evaluate changes in the sport 
fishery . 
Over-harvest of adult trout is a potential cause for age-class 
failures and collapse of sport fisheries . Harvest is one major factor 
addressed by fishery managers through regulation to increase trout 
populations. Trout harvest is usually directed at older, mature fish that 
otherwise would spawn. Brook trout harvest rate during the late 1980s was 
significantly higher than during 1990-1994 and may have been too high to 
allow adequate spawning escapement and egg deposition in tributaries such 
as Big Brook. Subsequent low young-of-year densities in Big Brook in 
1990-1991 support this hypothesis. Brook trout young-of-year densities 
increased during 1992-1996 indicating catch rates in the fishery after 
1994 should have improved. However, environmental disturbance, such as 
flooding during winter egg incubation or summer drought, can also cause 
age class failures. While harvest in the fishery can be controlled 
through regulation, environmental variability or disturbance, including 
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physical habitat degradation, can cause inherent fluctuations in wild 
trout populations and ultimately the sport fishery. 
Summer and winter habitat and variable weather patterns can also 
have profound impacts on trout populations particularly in river systems. 
The number and quality of pools and sources of cool, well-oxygenated water 
may be limiting factors for some river and stream populations during low 
water conditions and extreme water temperatures. Behavioral modification 
can alleviate some of these effects. For example, brook trout move into 
cooler tributaries during late summer when mainstem temperatures warm, and 
adult brown trout may emigrate to and from the St. John River to winter in 
larger pools. Then, limitations in other habitats, namely the smaller 
tributaries, might become limiting factors for these populations. For 
example, the number of suitable tributaries, their water quality, and the 
number and quality of pools in them may be as important as habitat in the 
mainstem river into which they flow. 
Brook and brown trout ecology in the Meduxnekeag River are likely 
very different and management efforts for the two species should recognize 
these differences. Brown trout catch rates varied less than those of 
brook trout and their population in Big Brook did not respond to changing 
fishery regulations as dramatically as did brook trout. Brown trout catch 
rates remained fairly stable during the study period. Their reproductive 
and early-life ecology, as well as adult behavior, are likely quite 
different from that of brook trout within the system. Brown trout 
typically mature at a later age and size and are longer-lived than are 
brook trout . Therefore, increases in catchable brown trout due to 
regulatory changes may take longer. Two issues that should be addressed 
for both species are the nature of migratory behavior within the system 
and the distribution of habitat in the mainstem River and tributaries. A 
brown trout fishery exists in New Brunswick, Canada, in the Meduxnekeag 
and St. John Rivers for large (>14 in) trout, but fishery regulation there 
is somewhat more liberal (Table 1) . Brook trout do not significantly 
utilize the mainstem River throughout the summer months and may be moving 
long distances to seek cool-water refuge outside the special regulation 
section. Subjecting the same population to varying regulations during the 
same year has significant implications for management efforts seeking to 
improve size quality of trout in the sport fishery. 
Because few trout were measured and aged, evaluating the effects of 
regulations on the size and age structure of trout populations was 
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limited. During years under general law management, too few anglers were 
interviewed and many anglers voluntarily released trout that were caught. 
The limited amount of size and age data collected suggested that older 
trout were present after one year of the two trout daily bag limit. Older 
brook (age 3-4) and brown (age 4-5) trout were not observed in the catch 
until 1991. These data suggest that younger trout that dominated the 
fishery prior to the regulation change survived at a higher rate after the 
1990 regulation change to a two trout daily limit. 
Special regulations in the Meduxnekeag River and tributaries should 
provide better wild trout angling (i.e., higher catch rates and older, 
larger trout) than the general law regulations. However, variable angler 
success is no less likely under special regulations. Fluctuating wild 
populations and weather, including snowmelt patterns, precipitation, air 
and water temperatures, hydrology, and flooding, influence fish behavior, 
angler activity, and angler success. Furthermore, these factors can 
influence trout survival and affect angling several years later. 
Maintaining various age classes of both species is one benefit of more 
conservative regulations that should help mitigate annual population 
changes caused by uncontrollable factors. Trout populations will continue 
to fluctuate but possibly at higher population levels and with less effect 
on anglers' catch rates. 
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MANAGEMENT RECCOMENDATIONS 
Based on findings of this study, conducted during 1988-1999, I 
suggest the following fisheries management actions for the Meduxnekeag 
River system: 
1. Maintain current fishery regulations on the special regulation 
section of the Meduxnekeag River as a conservative approach to 
prevent over-harvest of trout; 
2. Develop mean catch rate objectives for the May - June, July-August, 
and September sport fisheries based on anglers' feedback during 
creel surveys; 
3 . Conduct a 3-year creel survey to continue evaluation of special 
fishery regulations that began in 1990 and extend period of data 
collection through September, if possible; 
4. Conduct a habitat survey on flowing waters of the watershed 
focusing on the mainstem and cold-water tributaries to inventory 
current habitat quantity and quality; 
5. Conduct a behavioral study within the Meduxnekeag drainage to 
evaluate trout emigration with reference to the need for further 
fishery regulation changes and the potential for fish habitat 
enhancement. 
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Appendix Table 1. Stocking history of flowing waters in the Meduxnekeag River drainage, 1979- present. 
Water/Date Species Number Size Age Origin/Hatchery Location stocked 
B Stream 
10/1987 Brook trout 1,500 6-8 in Fingerling Cobb Hammond/Houlton 
6/1988 Brook trout 10,000 Fry Cobb Hammond/Littleton 
6/1988 Brown trout 3,000 6-8 in Spring yearling New Gloucester Houlton 
6/1988 Brown trout 10,000 Fry New Gloucester Houlton 
7/1989 Brown trout 3,000 6-8 in Spring yearling New Gloucester Hammond/Houlton 
6/1989 Brown trout 25,000 Fry New Gloucester 
Davis Brook 
6/1982 Br ook trout 200 6-8 in Spring yearling Palermo Cary Plantation 
6/1984 Brook trout 5,000 Fry New Gloucester Cary Plantation 
Meduxnekeag River 
10/1979 Atl. salmon 2,100 Parr Green Lake 
5/1980 Atl. salmon 2,727 8-11 in 2 year smolt Green Lake 
10/1980 Brown trout 326 16-18 in Adult-brood Deblois South Branch 
10/1980 Brown trout 280 8-10 in Fall yearling Deblois South Branch 
6/1982 Brown trout 3,000 6-8 in Spring yearling Palermo South Branch 
6/1984 Brook trout 7,680 Fry New Gloucester South Branch 
6/1984 Brown trout 15,000 Fry New Gloucester South Branch 
6/1988 Brown trout 3,300 6-8 in Spring yearling New Gloucester South Branch 
7/1989 Brown trout 3,000 6-8 in Spring yearling New Gloucester South Branch 
10/1989 Brown trout 3,000 4-6 in Fingerling Palermo 
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Appendix Table 2. Clerk creel surveys conducted on the Meduxnekeag River in 
the towns of Littleton and Houlton, Maine, 1988-1994. 
Number of Number of Number of parties 
Year Time period days data days in sampled by month: 
collected season Apr/May/Jun/Jul/Aug/Sept 
1988 8 May - 10 Jun 13 183 0/18/6/0/0/0 
1989 9 Apr - Aug 27 28 183 3/6/37/6/2/0 
1990 8 May - 10 Jul 31 183 0/6/49/23/0/0 
1991 22 May - 15 Jul 36 183 0/18/69/8/0/0 
1992 26 Apr - 26 Jun 44 183 1/125/77/0/0/0 
1993 8 May - 27 Jun 35 183 0/37/107/0/0/0 
1994 20 May - 30 Aug 55 183 0/10/57/36/17/0 
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Appendix Table 3. Mean size of brook and brown trout measured by age and all fish measured (total column) 
during clerk creel surveys on the Meduxnekeag River and those provided voluntarily by selected anglers. 
Sample sizes are in parentheses. Condition is a Fulton-type factor (Anderson and Gutreuter (1983) 
Species Parameter 2+ 3+ 4+ 5+ Total 
Clerk survey 
9.4±0.28 10.9±0.23 12.3±0.30 10.3±0.20 
Brook trout Length (in) 
(14) (17) (2) (45) 
0.36±0.040 0.52±0.035 0.77±0.022 0.47±0.029 
Weight (lb) 
(14) (17) (2) (40) 
Condition 1.1±0 . 09 1.1±0. 05 1.2±0.05 1.1±0. 02 
10.5±0.98 14.1±0.024 16.4±0.35 14.1±0.55 
Brown trout Length (in) 16.7 (1) 
(4) (9) (4) (21) 
0.46±0.15 1.1±0.14 1.5±0.11 1.2±0.12 
Weight (lb) 1. 9 (1) 
(3) (8) (4) (18) 
Condition 1.1±0.03 1.1±0 .11 0. 94±0 .11 1.1 1.1±0.05 
Selected anglers 2+ 3+ 4+ 5+ 9+ 
Brook trout 1 Length (in) 8.9±0.35 11.3±1.1 9.3±0.39 
(18) (4) (22) 
0 . 32±0.035 0.68±0.21 0.39±0.53 
Weight (lb) 
(18) (4) (22) 
Condition 1.2±0.07 1. 2±0. 080 1. 1±0. 02 
12.2±0.39 17.3±5.1 
Brown trout Length (in) 27.5 (1) 
(2) (3) 
3.9±3.3 
Weight (lb) 0.57 ( 1) 7.3 (1) 
(2) 
Condition 0 . 96 0.96 0. 96±0 
includes 12 sublegal fish (i.e., <10 in) that were released 
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Appendix Figure l. Brook and brown trout population densities 
at Big Brook, Littleton, determined by eleoctrof ishing for 
young-of-year (<100 mm; YOY), parr (>100-149 mm), and fish >149 
mm (approx. 6 in) in total length. One habitat unit equals 100 
square meters in area. 
27 
This report has been funded in part by the Federal Aid in Sport Fish 
Restoration Program. This is a cooperative effort involving federal and state 
government agencies. The program is designed to increase sport fishing and 
boating opportunities through the wise investment of anglers' and boaters' tax 
dollars in state sport fishery projects. This program which was funded in 1950 
was named the Dingell-Johnson Act in recognition of the congressmen who 
spearheaded this effort. In 1984 this act was amended through the Wallop-
Breaux Amendment (also named for the congressional sponsors) and pro-
vided a threefold increase in Federal monies for sportfish restoration, aquatic 
education and motorboat access. 
The Program is an outstanding example of a "user pays-user benefits", 
or "user fee" program. In this case, anglers and boaters are the LJSers. -Briefly, 
anglers and boaters are responsible for payment of .fishing tackle excise 
taxes, motorboat fuel taxes, and import duties on tackle and boats. These 
monies are collected by the sport fishing industry, deposited in the Department 
of Treasury, and are allocated the year following collection to state fishery 
agencies for sport fisheries and boating access projects. Generally, each 
project must be evaluated and approved by the U.S. Fish and Wildlife Service 
(USFWS). The benefits provided by these projects to users complete the 
cycle between "user pays - user benefits". 
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